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An algorithm for retrieving atmospheric vapor content by
multi-brightness temperature

Yu Ziping” , Lu Jianping™ , Du Yunli*, Wang Jinhua®, Wang Dongji® , Lei Lianfa ™
(" China Research and Development Academy of Machinery Equipment, Beijing 100089 )
(™ Xi’ an Electronic Engineering Research Institute, Xi’ an 710100)
Abstract
Aiming at the performance insufficiency of a single-path microwave radiometer in water vapor measurement, a
study of using a multi-path microwave radiometer to measure the brightness tempercature of different wave bands
was conducted ,and an algorithm for retrieval of the atmospheric water vapor content from brightness temperature da-
ta were proposed. By implementing the algorithm ,the MWP967KV , a novel dual frequency, multi channel domestic
radiometer,was successfully developed. Using the instrument,a two-month measurement work for measuring Beijing
water vapor in 2012 was carried out,and the data was compared with that of the imported radiometer and the radio-
sonde. It was found that by using the algorithm,the spectrum interference caused by the strong thermal radiation of
the liquid water droplets can be effectively reduced , and a precise result of the water vapor can be achieved with the
measurement errors below 6% and 8% in fine and sleet days respectively. The algorithm and the instrument have
the great stability and little environment dependence,which is suitable for various conditions.

Key words : microwave radiometer, water vapor density ,wet delay,brightness temperature
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